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We, ILviiity SiuiiBiiiNG Wood, of 
Hudge-Whitwortli, Liimlied, HeddingB 
Lnue, Spurkhill, Birmingkain, in the 
County of Warwick, a British, subject, 
5 and Eudue-Whitwokth, LiMiTiii), of 
Budge Works. Crow Lane. Coventry, in 
tlie County of Warwick, a couj^auy 
registered under tlie laws of Great 
Britain, do kcreby declare tlie nature of 

10 tliis invention to be as follows: — 

This invention relates to ball! bearings 
of the tjTpe in wliich a cage is used for 
separating or spacing tlie balls, and fill- 
ing slots are provided in both inner and 

16 outer race rings, and it relates paiticu- 
larly to the foim of cage and tlie method 
of assembling the component parts of the 
beai'ing. 

The object of the invention is to pro- 
20 vide a cage which is simple to manufac- 
ture and with wliic,h the bearing can be 
assembled with facility. 

Cages of this type of bearing axe coni- 
monlv foriued of two similar parts or 
25 rings' having subatiintially equally spaced 
holes formed half in one ring and half in 
the other for the reception of the balls, 
and these two rings are rivetted together 
by rivets which pass through the 
metal forming the dividing walls between 
the balls. 

The invention consists in a cage formed 
in one piece in which three substantially 
equidistant holes for the reception of 
balls are driiaed radially through Ihe 
thickness of the ring, and the remaining 
balls are accommodated in holes or slots 
so formed that each ball may be entered 
in a dii*ection parallel to the axis of the 
healing instead of radially, as in lie three 
balls first mentioned. 

The invention fuiiiher consists m 
improvements in or relating to ball bear- 
ings as hereinafter described. 
46 The inner race and outer race of the 
iPHce 1/.] 
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hearing may be of usual form in which 
races or tracks for the balls are formed 
on the inside of the outer ring and on the 
outside of the inner ring,, and the filling 
slot is provided in each ring cut trans- 50 
versely to the race or track to allow each 
ball to be pressed into place when the 
inner and outer races are in relative posi- 
tion and by the flight deformation of 
either or both races in the manner well 55 
known in ball bearing manuf actiue. 

The cage is formed in a single jiiece as 
a ring, the inner and outer diameter's of 
which may be substantially the same as 
the usual form of cage or separator, qq 
Three holes are formed substantially 
equally spaced round the circumference 
of the ring, so (hat balls may be entered 
into these holes in a radial direction, and 
that when entered will stand proud of or (55 
proti'ude from the inner and outer sur- 
faces of the ring. Iloles for other balls 
are provided round the ciicumference of 
the ring of such a for an that each Iball 
may be entered into its hole by an axial *jq 
movement thi-ough the side or face of 
the ring as opposed to the radial entiy of 
the first three balls, it being understood 
that all these balls other than the three 
radially entering ones must be entered 75 
from ouft side of the cage. These latter 
ho>les or slots are so ai'ranged that when 
all the balls are in position tlieir centres 
may all lie in a plane at right angles \o 
the axis of the bearing. 80 

To erect the bearing, the cage alone is 
slipped over the inner race into its normal 
position, three balls are then inserted 
m the three radial holes, and the cage 
inner ring and three balls are offered into 85 
the outer ring so that the axis of the 
inner ring and cage is inclined to the axis 
of the outer ring* and bo that two of the 
three balls lie in the track or race of the 
outer ring and the third ball registers 90 
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witli the filling slot of both inner and 
outer rings wliicli must of course be 
rotated relatively until they are opposite 
one another, and so that the remaining' 
5 open ended holes for tlie balls and the 
filiing^ slots^ are iinpermost or facing tho 
same direction. Pressure is then applied 
:to the ciage at the point -where the third 
ball, lies within the filling slots and the 

10 inner ring cage and third ball will then 
drop into place within the outer ring; 
the two first balls acting as a pivot round 
which the cage and inner turn. The cage 
and inner aie now rotated relativelj^ to 

15 . the outer to enable the remaining balls 
each to be inserted in their proper slot 
in the cage through the filling slots in 
the inner and outer ring. 

The filling slots, as is u^ual in this 

20 type of bearing, are so propoi-tioned that 
the bottom of this slot where it cuts into 
the race or track is not quite so deep as 
the bottom of the tracii itself so that the 
third ball and all the remaining balls 

25 require flight deformation of the inner 
and/or outer races to take place as they 
are pressed into position in between the 
two tracks. 

It will be seen that this type of cage 

30 eliminates all rivetting and reduces the 
amount of machining. Further a larger 
number of balls can be inserted in any 
ibearing, as the space used by the livets 
is saved, with the result that the Ikalls 

35 may be placed closer together. 

It will be clear that the cage is retained 
in position axi'ally when the bearing is 
assenabled by the three balls which are 
housed in the radial holes, and the 

40 remaining balls are spaced ciicumf eren- 
tially by the cage. 

The invention is not restricted to the 
three balls being eqni distantly spaced 
roimd the cage, and although this is the 

45 preferable construction, the two balls 
which are fixst offered into the outer race 



track may be closer together or fai*tlier 
apart than they are respeu lively from the 
third ball which is caused to register with 
the two filling slots. 

It is to be imderstood that any form of 
hole in the cage which allows radial entry 
may be used for the first three balls, 
and any form of hole in the cage which 
allows entry from one side of the cage in 55 
an axial direction may be used for the 
remaining balls. A preferable form of . 
hole for the axially enteiing balls may be 
produced by first drilling or forming-a* 
radial hole of approximately the diameter 60 
of the ball, and then drilling or forming 
a hole through the side wa'll of the cage 
in an axial dii-ection, this latter hole 
being of a diameter slightly less than the 
diameter of the ball ut the point where it 05 
enters or breaks into, the radially drilled 
hole; the axial hole will of course break 
through the outer and inner cylindrical 
surface of the cage. This latter construc- 
tion of hole is necessary where it is 70 
desired to use filling slots in the inner and 
outer race which are as deep as the race 
grooves or tracks for the balls, in order 
to prevent the balls falling out when 
both fitlling slots and a ball coincide.* 75 

We do not limit oiu'selves to the use of ■ 
three balls in radial holes, as it will be 
clear that this construction can be 
utilised with two balls or with more than 
three, but in the latter case an additional 80 
filling slot will be required for every ball ' 
more than three. These constructions 
are not preferred, as the additional filling 
slot or slots are of course undesirable, and 
the location of the cage in the case of two 85 
balls only being employed is not so well 
caii-ied out as in the case of three balls 
being used. 

Dated this 11th day of December, 1923. 



ETHEL BLAIR, 
Acting for the Applicants. 
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COMPLETE SPECIEICATION. 
Improvements in ox relating to Ball Bearings. 



We, "Habbt SrsBEniNG Wood, of 
Rudge-Whitworth, Limited, of Beddings 
Lane^ Sparkhill, Birmingham, in the 

95 County of Warwick, a British subject, 
and Rttdge-Whttwoeth, Limited, of 
Rudge Works, Crow Lane, Coventry, in 
the County of Warwick, a company 
re^ristered under the laws of Great 

100 Britain, do hereby declare the nature of 
this invention and in what manner the 



same is to be performed, to be pai-ticu- 
larly described and ascertained in and by 
the following statement: — 

This invention relates to ball bearings 105 
of the type in which a cage which may be 
formed as one piece is used for separating 
or spacing the balls, and filling slots are 
provided in both inner and outer race 
rings, and it relates particulailly to that 110 
kind of such cages which have^redesses for 
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the insertioiL of tke balls at the side of a 
cage ami/or ring and also into the cage in 
a radial direction before the cage and 
ring'fi are assembled. 
5 The function of • the last -iDentioned 
biJls is primarily to locate and prevent 
• subsequent sidewise disphiceinenl of the 
cage and for this purpose the balls must 
be capable of entering the rnr.e. in com- 

10 nion with the cage which is not possible 
if there are too many of them. At the 
same time the number and disposition 
must be such as to ensure satisfactoary 
constraint of the cage. 

1'^ In- connection with siuih cages it has 
been proposed (see British ' Patent No. 
17.603 of 1909) to form the cage with 
eight recesses into which the balls may- be 
inserted alternately from opjposite sides 

20 of the cage, and a single radial opening 
containing a ball which of itself cannot 
perform the above constraining fxmction. 
In a modification the cage has been pro- 
vided with five radial openings round one 

25 half of the circumference and another 
radial opening in the middle of the other 
half with only the remaining four 
recesses adapted for the insertion of balls 
from the side of the bearing * after the 

30 races have been tilted into one another 
with balls in the radial openings. The 
intervening balls of- the five are then 
Rupei-fla.ous while to assemble such a bear- 
ing by tilting would either entail a con* 
siderable amount of slack in the races or 
the provision of a conaidcrnblc nimiber 
of filling grooves because with races 
acciirately fitting the balls it would not 
be possible to insert the five balls far 

40 enough into the groove of the one racie 
for the remaining radially positioned ball 
to pass through a filling slot of a normal 
type. It is further stated in the said 
specification that two or more arctdiai 

45 openings may be employed in conjiinction 
with other openings or ball recesses .but 
without suggesting any partictdar -num- 
ber or disposition -as giving the most 
Ratisfac tor y results. " » 

50 The object of the present invention is 
to provide a cage with the smallest num- 
ber of radially inserted' bulls that may 
be so disposed as to ensure easy assembl- 
ing by tilting together and also provid- 

55 ing efficient location and constraint of the 
cage. 

The invention consists in a ball cage 
for the reception of balls inserted from 
the side and also in a radial direction in 

60 which only three radially directed open- 
ings are employed and positioned at 
points which are at not g^'eatly different 
distances apart round the circumference 
of the cage so that the tilting of one of 

65 the two races with the cage having the 



three balls in position therein into the 
other raco can be eifected by tlie provi- 
sion of only one filling groove. • 

T^he • invention further consists in 
improvements in or reJlating to l>all bear- 70 
ingst as hereinafter desi'ribed. 

ilefeiring now to. the accompanying 
drawing's: — 

Pigure 1 is a side elevation of a bearing 
in accordance with the invention. * 

Figure 2 is= a section on the line A — A 
of Figure 1. • 

Eigiue 3 shows the cago rinp separate 
from the bearing. : ..... 

Figure 4 is a section on the line B — »B 80 
of Figure 3, and • " . . 

Figure 5 is. a view,- partly in section, 
showing the method of assembling the 
parts. . . . ' : 

The inner race a and outer race *h of . B6 
the bearing may be of usual • f oi-m in 
•which races or tracks 6^, /i^ fdr the balls 
are formed on the inside of the outer ring 
h and on the outside of -.the inner rizLga 
and a filling slot, such as b^, is provided .UO 
in each ring cut transvei'sely to the race 
or track to allow each ball to be pressed 
into pilace when the inner and outer races 
a and h are in relative position and by 
the slight deformation of either or both 9/5 
races in the manner well known in ball 
bearing manufactm'e. 

The cage c, Figures *6 and 4. is formed 
in a single piece as a ring, the inner and 
outer diametei-s of which may be subetan- lOO 
tially the same as the usual form of cage 
or separator. Three holes cl^ e and / are 
formed', substantially equally . spaced 
round the circumference of the ring, so 
that balis. and may be entered 106 

into these holes- in a radial direction, and 
that when entered will stand proud of or 
protrude from the dnner and outer sur- 
faces of this: ring. - Holes g for other 
balls ff- are provided round the circum- 110 
fferent:e of the ring of such a form that 
each ball //^ may be entered* into its hole . 
0 by an axial movement through the side 
or face of the ring as opposed to the 
radial enti\y of the« first three balls d\ e^, l \5 
f^y it being understood that all these balls 
must be entered. from one side of the 
cage. These latter holes or slot« p are sb 
arranged that when all the balls 8?^^ c^, 
and .<7^.are in position their. centres may 120 
all lie in a plane ^t right angles to the 
axis of the, bearing. 

To erect the bearing, the cage c alone 
is slipped over the inner race a into its 
normal position, three balUs 5^, and 125 
are then inserted in the three radial holes 
d, e and / and the cage inner ring and 
thi*ee balls are, with the filling slots of 
the inner and outer rings similarly 
directed, offered into the outer rizig b, as 130 
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shown in Pig-uie 5; so thai lilie axis of the 
inner ring- a and cagfe c is inclined to the 
axis of the outer ring; h and so that the 
two balls e^, /i lie in the track or race* 1^ 
5 of the outer ring- h .and the third ball 
registers with the filling- slot 6- of the 
outer ring- h which must, oX course/ be 
rotated until the slot is opposite the ball 
d)- and so that the remaining open-ended 
10 holes for the balls are uppermost or 
facing in the same direction as* the filling 
slots. Pressxu-e is then applied to 'the 
inner ring a at the point where the thi;rd 
ball ^^i lies within the filling dot 6s of 
15 the outer ring h and the inner ring* a, 
cage c and third ball ciy will then drop 
or snap into place within the outer ring 6, 
the two first balls e^, acting as a jiivol 
round which the ca^e e and inner rin^ a 
20 turn. The cage c is now rotated rela- 
tively to the inner and outer rings a and 
h to enable the remaining balls each 
to be inserted in their proper slot g in 
the cage through the fiJling- slots in the 
25 inner and outer rings a and 6. 

The filling slots, as for example 6^ as 
is usual in this type of bearing, are so 
proportioned that the bottom of the slot 
where it cuts into the race or track at fe^ 
30 is not quite so deep as the bottom of tho 
track' itself so that the third ball iiy and 
all. the remaining balls require slight 
deformation of the inner and/or outer 
xaces; a and h to take place as they are 
S5 pressed into position in between the two 
tracks. 

It will be seen that this type of cage 
eliminates all riveting and reduces the 
amotuit of machining. 2?urther, a larger 

40 number of balls can be inserted in any 
bearixigj as ttc space used by the rivets is 
saved, with the result that the balls may 
be placed closer together. 

It will be clear that the cage is retained 

45 in position axially when the bearing is 
assembled by the three balls d>, e\ ./^, 
which are housed in the radial holes cZ, e 
and / and the remaining balls are spaced 
circumferentially by the cage. 

50 The invention is not restricted to the 
three balls being exactly equidistantly 
spaced round the cage, and although this 
is the preferable construction the two 
balls e^, which ara first offered into the 

55 outer race track may be somewhat closer 



together or farther apart than they are 
respectively from the third ball which is 
caused to register' with the filling slot. 

It is to be understood that any form of 
h5le in the cage which allows racial entry 60 
may be used for the first three balls, rZ^, 
e\ and any form of hole in the cage 
which allows entry from one side of the 
cage in .nx axial direction may* be us^d 
for the remaining balls g^, A preferable .66 
form of hole g for the axially entex^ing 
balls g^ may be produced, as indicated in 
Figures 3 and 4, by fij-st drilling or form- 
ing a radial hole of approximately the 
diameter of the baill, and then drillino* or .70 
formiiig a hole tliroug;h the side wall of 
the cage in an. axial direction, this latter 
hole being of a diameter slightly less than 
the diameter of the ball at the region 
where it enters or breaks into the radiall y 75 
drilled hole ; the axial hole will, asjshown, 
break through the outer and inner cylin- 
drical suiface of the cage. Thi^ latter 
construction of hole is necessai-y where it 
is desired to use filling slots in the' inner go 
and outer race which, are as deep as the 
race grooves or tracks for the balls in 
order to prevent the balls falling out 
when both filling slots and a ball coincide. 

Having now particulaily described and 85 
ascertained the natm*e of our said inven- 
tion and in what manner the same is to 
be performed^ we declare that what we 
claim is: — 

1. A ball cage for the reception of balls 90 
inserted from the side and also in a radial 
direction in which only three radially 
directed openings are employed and posi- 
tioned at points which are at not greatly 
different distances apart round i£e cir- €^5 
cumf erence of the cage so that the tilting 

of one of the two races with the cage hav- 
ing the three bails in position therein 
into the other race can be effected by the 
pi-ovision of only one filling groove'. 100 

2. A ball cage according to Claim 1, 
having the three radially disposed cavi- 
ties substantially equidistant from one 
another. 

3. The improved ball bearing, substan- 105 
tially as described with reference to the 
accompanying drawings. 

Dated this 5th day of September, 1924. 

MABKS & CLERK. . 
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